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SYSTEM FOR OPTIMIZING ELECTRONIC In still other embodiments of the invention , capturing one 
DATA REQUESTS IN A DATA STORAGE or more data request performance parameters comprises 

ENVIRONMENT capturing a total elapses runtime associated with the one or 
more data requests . 

FIELD OF THE INVENTION In still other embodiments of the invention , the system is 
further configured to generate a report and display the report 

The present disclosure embraces a system , computer on a user display . 
program product , and computer - implemented system and 
method for optimizing data requests in a data storage BRIEF DESCRIPTION OF THE DRAWINGS 
environment . Having thus described embodiments of the invention in 

BACKGROUND general terms , reference will now be made the accompany 
ing drawings , wherein : 

Enterprise data storage systems are designed to process a FIG . 1 is a system diagram depicting an exemplary 
15 embodiment of the invention . large number of data requests from entities within the FIG . 2 is a diagram depicting an exemplary data storage enterprise . The large number of requests require that the environment according to embodiments of the invention . enterprise data storage system operate and process the FIG . 3 is a detailed system diagram depicting an exem requests in an efficient and timely manner in order to ensure plary embodiment of the invention . proper functioning of the enterprise systems . There is a need FIG . 4 is a flow chart depicting an exemplary process flow for enterprise data storage systems that can automatically according to embodiments of the invention . 

implement tuning methods in order to improve the efficiency FIG . 5 is a flow chart depicting an exemplary process flow 
and timeliness when executing data requests . according to embodiments of the invention . 

20 

25 

> 

BRIEF SUMMARY OF THE INVENTION DETAILED SUMMARY OF EMBODIMENTS OF 
THE INVENTION 

The following presents a simplified summary of one or 
more embodiments of the invention in order to provide a Embodiments of the present invention will now be 
basic understanding of such embodiments . This summary is described more fully hereinafter with reference to the 
not an extensive overview of all embodiments , and is 30 accompanying drawings , in which some , but not all , 
intended to neither identify key or critical elements of all embodiments of the invention are shown . Indeed , the inven 
embodiments , nor delineate the scope of any or all embodi- tion may be embodied in many different forms and should 
ments . Its sole purpose is to present some concepts of one or not be construed as limited to the embodiments set forth 
more embodiments in a simplified form as a prelude to the herein ; rather , these embodiments are provided so that this 
more detailed description that is presented later . 35 disclosure will satisfy applicable legal requirements . Like 

Embodiments of the present invention relate to systems , numbers refer to elements throughout . Where possible , any 
computer program products , and methods for optimizing terms expressed in the singular form herein are meant to also 
data requests in a data storage environment . Embodiments include the plural form and vice versa , unless explicitly 
of the present invention comprise one or more processor stated otherwise . Also , as used herein , the term " a " and / or 
components , one or more memory components operatively 40 “ an ” shall mean “ one or more , ” even though the phrase " one 
coupled to the one or more processor components , and or more ” is also used herein . 
computer - readable instructions stored on the one or more “ Entity ” as used herein may refer to an individual or an 
memory components configured to receive one or more data organization that owns and / or operates an online system of 
requests to receive one or more data requests , wherein a data networked computing devices , systems , and / or peripheral 
request is a request to perform an operation on data stored 45 devices on which the extended recognition system described 
in a data storage environment ; capture one or more data herein is implemented . The entity may be a business orga 
request performance parameters associated with the one or nization , a non - profit organization , a government organiza 
more data requests ; capture one or more data request param- tion , and the like . 
eters associated with the one or more data requests ; identify “ Entity system ” as used herein may refer to the computing 
at least one of the one or more data requests that is 50 systems and / or other resources used by the entity to execute 
performing below an optimal performance ; and apply a data request operations in a data storage environment . 
tuning algorithm to the one or more identified data request . “ User ” as used herein may refer to an individual who may 

In some embodiments of the invention , the tuning algo- interact with the entity system . Accordingly , the user may be 
rithm comprises at least one of adding one or more indices an employee , associate , contractor , or other authorized party 
to the electronic data storage environment , restructuring one 55 who may access , use , administrate , maintain , and / or manage 
or more data requests , or creating a new data storage the computing systems within the entity system . 
environment parameter set . A “ user interface ” is any device or software that allows a 

In still other embodiments of the invention , identifying at user to input information , such as commands or data , into a 
least one of the one or more nodes that is performing below device , or that allows the device to output information to the 
an optimal performance further comprises implementing 60 user . For example , the user interface comprises a graphical 
natural language processing on the one or more data user interface ( GUI ) or an interface to input computer 
requests . executable instructions that direct a processing device to 

In still other embodiments of the invention , identifying at carry out specific functions . The user interface typically 
least one of the one or more nodes that is performing below employs certain input and output devices to input data 
an optimal performance further comprises performing one or 65 received from a user second user or output data to a user . 
more simulations on an alternative data request that would These input and output devices may comprise a display , 
yield more optimal performance . mouse , keyboard , button , touchpad , touch screen , micro 
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phone , speaker , LED , light , joystick , switch , buzzer , bell , provide a user or a user computing system with a particular 
and / or other user input / output device for communicating subset of the data stored within the data storage environment 
with one or more users . 100 . 

" Computing system " or " computing device " as used The data request and storage capture module 110 is a 
herein may refer to a networked computing device within 5 module with the system of the present invention that is 
the entity system . The computing system may include a configured to capture operating parameters of the data 
processor , a non - transitory storage medium , a communica- storage environment 100 in order to monitor the perfor 
tions device , and a display . The computing system may mance of the data storage environment . The data request and 
support user logins and inputs from any combination of storage capture module 110 can be configured to capture the 
similar or disparate devices . Accordingly , the computing 10 elapsed time for particular data requests ( i.e. , the time 
system may be a portable electronic device such as a elapsed from the time a data request is received through the 
smartphone , tablet , single board computer , smart device , or data request input portal 11 until the requested operation is 
laptop , or the computing system may be a stationary unit performed and transmitted through the data request output 
such as a personal desktop computer or networked terminal portal 12 ) . The data request and storage capture module 110 
within an entity's premises . In some embodiments , the 15 may also be configured to capture CPU time and / or CPU 
computing system may be a local or remote server which is usage ( i.e. , the amount of processing time and / or processing 
configured to send and / or receive inputs from other com- power required by the data storage environment to perform 
puting systems on the network . a data request ) . 

“ Data Storage Environment ” refers to a structured reposi- As shown in FIG . 1 , the data request and storage capture 
tory for data storage , such as a database . 20 module 110 may work in parallel with a data request 

“ Data Request ” as used herein may refer to a function , parameter capture module 111. The data request parameter 
which may be generated by user action or automatically by capture module 111 is responsible for capturing the relevant 
a computing system , to perform operations on data stored in information associated with each data uest . For example , 
a data storage environment . In some instances , a " data the data request parameter capture may capture the appli 
request ” may comprise a " query ” and be referred to herein 25 cable operator ( e.g. , SELECT , WHERE , FROM , MERGE , 
as such . A " data request " in an exemplary embodiment as etc. ) , the predicate and literal values associated with each 
described herein comprises at least an operator ( e.g. , query input into the data storage environment 100 . 
SELECT , WHERE , FROM , etc. ) , a “ predicate ” ( i.e. , the The data request and storage capture module 110 and data 
string following the operator ) , and a " literal ” ( i.e. , the value request parameter module work in sync in order to associate 
upon which the operations will be compared ) . A query 30 the applicable data request parameters with the applicable 
predicate literal can be either a value or a parameterized operating parameters . In this regard , the data requests and 
variable . storage capture module 110 and data request parameter 

“ Resource ” as used herein may refer an object which is capture module 111 may combine the applicable data into a 
typically transferred between the third party and the entity . table that comprises rows of data request parameters and 
The object may be tangible or intangible objects such as 35 columns of operating parameters . This will permit the sys 
computing resources , data files , documents , funds , and the tem to identify which data request parameters may lead to 
like . suboptimal performance of the data storage environment 

Embodiments of the present disclosure provide a system , 100 . 
computer program product , and method for optimizing data In addition , the data request and storage capture module 
requests in a data storage environment . In particular , the 40 110 and data request parameter capture module 100 may be 
system may be configured to apply tuning algorithms to one used to identify either particular data requests that cause 
or more data requests within a data storage environment in suboptimal performance or types of data requests that cause 
order to improve data the performance of the data storage suboptimal performance . In this sense , the optimization 
environment ( such as data request runtime and CPU capac- algorithms discussed below may be configured to optimize 
ity ) . For example , the systems described herein may create 45 a particular data request ( e.g. , a frequently run query that has 
additional indices , restructure data requests , and / or create a high run time ) or a particular type of data request that 
new data storage environment parameter sets . degrades performance ( e.g. , an operation that overuses CPU 

In general , the data storage environments as described resources ) . 
herein are comprised of a on or more databases , data tables As shown in FIG . 1 , the system also comprises a data 
( which may be indexed or non - indexed ) , and other data 50 storage environment optimization tuner 120 , or “ optimiza 
elements as may be required by an entity . tion tuner ” for short . The optimization tuner 120 is respon 
FIG . 1 depicts an exemplary embodiment of the system in sible for analyzing the data parameter data obtained by the 

accordance with embodiments of the invention . As shown in data request and storage capture module 110 and the data 
FIG . 1 , the system comprises a data storage environment request parameter capture module 111 to identify data 
100 , a data request and storage environment capture module 55 requests that perform below optimal levels . As discussed 
110 , a data request parameter capture module 111 , a data with more detail below , the optimization tuner 120 com 
storage environment optimization tuner 120 , a data request prises a deep neural network that is capable of performing 
input portal 11 , and a data request output portal 12 . analysis on the received parameters to identify suboptimal 
As noted above , the data storage environment comprises performing data requests and suggest potential tuning algo 

one or more data storage elements that are structured for 60 rithms to improve performance of the same . 
storing data . Data storage environment 100 in accordance The optimization module may also comprise natural lan 
with embodiments of the present invention may be com- guage toolkits and analysis modules ( such as a naïve Bayes 
prised of one or more databases . The data storage environ- text analysis module ) to identify natural language inputs of 
ment 100 can be configured to receive and process one or the data requests . The natural language toolkits and analysis 
more data requests , which are operations that can be per- 65 modules may be used by the machine learning algorithms in 
formed on the data stored within the data storage environ- the optimization module 120 to identify trends and similar 
ment 100. Data storage requests may be configured to data requests , which may permit the system to perform 
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tuning algorithms on a particular subsets of data requests in example , as shown in FIG . 2 , the in - memory database 101 
order to optimize the performance of the data storage may instruct the main memory to perform the operations of 
environment 120. Further , the natural language toolkits may the data requests that submitted to the data storage environ 
identify particular data requests that could be optimized by ment 100. In addition , the in - memory database 102 may 
performing alternative data requests . For example , the may 5 instruct the main memory 105 to update one or more data 
identify that the exact search results for a lengthy data query elements stored in the data storage environment 100 . 
may be obtained by performing an alternative search using The data storage environment 100 also comprises a trans 
different query language . action log 109. The transaction log 109 is a storage reposi 
FIG . 1 also depicts the data storage request input portal 11 tory for the various data requests and other transactions that 

and the data storage request output portal 12. The data 10 occur within the data storage environment 100. For example , 
storage request input portal 11 is the portal wherein a user or when the in - memory database 102 provides an instruction to 
user computing system may input data requests to the data the main memory 105 in accordance with one or more data 
storage environment 100. Similarly , the data storage request requests , the in - memory database will also transmit log data 
output portal 12 is the portal whereby the data storage to the transaction log 109. The transaction log 109 then 
environment 100 output the results of the data request to a 15 records this transaction . 
user or user computing system . In some embodiments , there The information recorded in the transaction log 109 and 
may not be a separate data storage request output portal 12 ; the operations performed in the main memory may be 
particularly where a data request comprises operations that monitored by the data request and storage capture module 
can be performed without any output . 110 and the data request parameter capture module 111 , in 
FIG . 2 depicts an exemplary embodiment of a data storage 20 accordance with the processes described with respect to FIG . 

environment in accordance with embodiments of the inven- 1 . 
tion described herein . As depicted in FIG . 2 , a data storage FIG . 3 is a detailed system diagram depicting the data 
environment may comprise an in - memory database 101 , one storage environment optimization tuner 120 in accordance 
or more data tables 102 , one or more indices 103 , a main with a specific embodiment of the invention . As shown in 
memory 105 , and a transaction log 109 . 25 FIG . 3 , the system comprises the data storage environment 

The in - memory database 101 is a database management 100 , software routines and scripts 333 , the data storage 
system that primarily relies on a main memory 105 for environment optimization tuner 120 , and report 375 . 
storing one or more data elements . The database manage- The data storage environment 100 is substantially similar 
ment system may also be responsible for sorting the one or to the data storage environments described with respect to 
more data elements into one or more data tables 102. 30 FIGS . 1 and 2 , and may take the form of a structured 
Additionally , the in - memory database 101 can perform database . As also shown in FIG . 3 , the data storage envi 
operations on the one or more data elements ( e.g. , queries , ronment 1 may comprise performance issue reports 317 and 
data updates , transaction logging , etc. ) , which may require performance tuning reports 318. The performance issue 
communication with other elements of the data storage reports may be previous reports generated by the system or 
environment 100 . 35 the data storage environment optimization tuner 120 that 

The data storage environment also comprises one or more identify particular performance issues in the data storage 
data tables 102 , each of which comprises one or more environments - e.g . , excessive CPU usage or slow execution 
columns and one or more rows where data can be sorted . The run times . The performance issue reports 317 may be used 
data table may comprise any type of data comprised in a by the data storage environment optimization tuner 120 to 
number of formats . In addition , columns of the data - table 40 identify appropriate tuning algorithms to resolve the par 
may indexed or non - indexed , filtered or non - filtered , clus- ticular performance issues . Similarly , the performance tun 
tered or non - clustered , etc. The data tables 102 may also ing reports 318 may be a history of performance tuning 
comprise statistic objects , such as histograms , which are algorithms applied by the system and the resulting improve 
generated by the in - memory database 101 and serve as ment in performance from performing the same . 
representations of the data elements stored in the data 45 The software routines and scripts 333 are a series of 
storage environment 100 . operations used by the system described herein in order to 
As noted above , the data storage environment 100 may process and execute the data requests submitted by a user . 

also comprise one or more indices 103 for the one or more For each data request , the system may generate an execution 
data tables 102. The indices 103 are columns from the data plan from the software routines and scripts 333 that sets out 
tables that may be “ sorted ” or organized in order to improve 50 the algorithm the data storage environment 100 will execute 
searchability and computer processing speed in performing in order to retrieve and / or perform operations on the appli 
query operations on the data elements . However , not all cable data . As described herein , the data storage environ 
columns of data elements in the data tables 102 will feature ment optimization tuner 100 may perform optimization 
a corresponding index 103 , as storage for each index may algorithms that make performance upgrades to the software 
take up too much memory within the data storage environ- 55 routines and scripts 333 , such as adding indices , restructur 
ment 100 . ing data elements , or otherwise making tuning adjustments 

The data storage environment also comprises a main to cause the software routines and scripts 333 to perform 
memory 105 , where the data elements are stored within the data requests in the data storage environment 100 more 
data storage environment 100. The main memory 105 may efficiently . 
be unstructured or unstructured , but in any event will 60 As shown in FIG . 3 , the data storage environment opti 
comprise each of the data elements that make up the data mization tuner 120 may comprise a number of modules , 
storage environment 100. Structured data elements may be including a trend and correlation analyzer 351 , a decision 
sorted into the one or more tables 102 , as discussed above . engine 352 , a natural language toolkit 361 and naïve Bayes 
The main memory 105 is in operative communication text analysis module 362 , and a natural language toolkit text 

with the in - memory database 101 , and as such , the in- 65 analysis module 363 . 
memory database 101 can instruct the main memory 105 to The trend and correlation analyzer may comprise an 
perform operations on the one or more data elements . For artificial intelligence and / or deep learning neural network 
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that identifies trends and correlations in data requests and the operations on the table to identify trends and correlations in 
operation of the data storage environment 100. The trend the performance parameters compared to the applicable data 
and correlation analyzer 351 may analyze all or a subset of requests . 
the data requests submitted to the data storage environment At block 404 , the system identifies at least one of the one 
to identify which data requests or groups of data requests or more data request as performing below optimal perfor 
may cause performance problems . The data storage envi mance . The system may identify such data request using 
ronment optimization tuner 120 may instruct the data stor neural network analysis to compare the applicable data 
age environment to include these data requests or subset of request to other similar requests and note that the operating 
data requests in the performance issue log 317 . parameters are not optimized ( e.g. , they require more CPU 

The decision engine 352 is an artificial intelligence mod- 10 power than similarly performed data requests ) . Similarly , the 
ule that operates in connection with the other modules of the system may implement artificial intelligence algorithms to 

determine that a data request is suboptimal by performing data storage environment optimization tuner 120 in order to simulations on an alternative data request that would yield identify and select optimal optimization tuning algorithms to more optimal performance . As discussed above , the system apply to the data storage environment . 15 may implement natural language processing techniques in The natural language toolkit 361 , naïve Bayes text analy order to simulate the performance of similar data requests 
sis module 362 , and natural language toolkit text analysis using alternative natural language approaches . 
module 363 are modules to analyze natural language in data Once the system has identified one or more data requests 
requests in order to identify the actual text of data requests that is performing at less than optimal performance , the 
submitted to the data storage environment 100. The modules 20 system may be configured to generate a report for output to 
may be used to identify potential natural language alterna- a user display . The report may include visual representations 
tives to specific data requests in order to perform more of trends identified by the neural network analysis . The 
efficient routines in the software routines and scripts 333 for report may also incorporate exceptions identified by the 
particular data requests . optimization module 120 , as well as recommendations for 
FIG . 3 also depicts reports 375 that may be generated by 25 optimizing the performance of the data storage environment 

the data storage environment optimization tuner 120. These 100 . 
reports may include summaries of the analysis and opera- At block 405 , the system applies one or more tuning 
tions performed by the data storage environment optimiza- algorithms to the data storage environment 100 and / or the 
tion tuner 120 , including any performance issues identified one or more data requests . The tuning algorithm may 
or recommendations for tuning algorithms to be imple- 30 comprise any algorithm designed to improve the perfor 
mented . The reports 375 may also include graphical repre- mance of the one or more data requests identified by the 
sentations of performance issues and or tuning algorithms . system as performing below optimal performance ( as may 
FIG . 4 depicts an exemplary process flow in accordance be determined against a predetermined threshold , a maxi 

with embodiments of the invention as described herein . As mum theoretical performance , etc. ) . Exemplary embodi 
shown at block 401 , the process begins when the data 35 ments of the present invention may implement tuning algo 
storage environment 100 receives one or more data requests rithms comprising creating new indices for unindexed data 
to obtain data from the data storage environment 100. As columns , creating new database parameter sets , or restruc 
described above , the data request is submitted to the data turing one or more databases or one or more data tables 103 
storage environment 100 via the data request input portal 11 . in the data storage environment 100 . 
Further , it should be understood that the data request may 40 As will be appreciated by one of ordinary skill in the art , 
comprise any operation capable of being performed by the the present invention may be embodied as an apparatus 
data storage environment 100 and the in - memory database ( including , for example , a system , a machine , a device , a 
101. Such requests may include searches , merges , updates , computer program product , and / or the like ) , as a method 
and any other common operations performed in data storage ( including , for example , a computer - implemented process ) , 
environments 100 . 45 or as any combination of the foregoing . Accordingly , 

At block 402 , the system captures a plurality of data embodiments of the present invention may take the form of 
request performance parameters associated with the one or an entirely software embodiment ( including firmware , resi 
more data requests received at block 401. The capture of dent software , micro - code , and the like ) , an entirely hard 
block 402 may be performed by the data request and storage ware embodiment , or an embodiment combining software 
environment capture module . As described above , the plu- 50 and hardware aspects that may generally be referred to 
rality of data request performance parameters may comprise herein as a " system . ” Furthermore , embodiments of the 
any performance parameters associated with a data request , present invention may take the form of a computer program 
such as total elapsed runtime , CPU time and usage , etc. product that includes a computer - readable storage medium 
At block 403 , the system captures the data request param- having computer - executable program code portions stored 

eters associated with the one or more data requests . As noted 55 therein . As used herein , a processor may be " configured to ” 
above , this operation can be performed by the data request perform a certain function in a variety of ways , including , 
parameter capture module 111. In addition , the captured for example , by having one or more special - purpose circuits 
parameters may comprise the applicable operator ( e.g. , perform the functions by executing one or more computer 
SELECT , WHERE , FROM , MERGE , etc. ) , the predicate executable program code portions embodied in a computer 
and literal values associated with each query input into the 60 readable medium , and / or having one or more application 
data storage environment 100 . specific circuits perform the function . As such , once the 

In exemplary embodiments , the system may store the software and / or hardware of the claimed invention is imple 
applicable performance parameters in a table column , where mented the computer device and application - specific circuits 
the row includes the applicable data request parameters . In associated therewith are deemed specialized computer 
this sense , the data requests can be easily correlated to the 65 devices capable of improving technology associated with 
performance parameters associated with such request . The software - defined radio systems and machine learning algo 
system can then perform its analysis and neural networking rithms to be performed thereon . 
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It will be understood that any suitable computer - readable ratus provide operational steps to implement the steps speci 
medium may be utilized . The computer - readable medium fied in the flowchart ( s ) and / or the functions specified in the 
may include , but is not limited to , a non - transitory computer- block diagram block ( s ) . Alternatively , computer - imple 
readable medium , such as a tangible electronic , magnetic , mented steps may be combined with operator and / or human 
optical , infrared , electromagnetic , and / or semiconductor 5 implemented steps in order to carry out an embodiment of 
system , apparatus , and / or device . For example , in some the present invention . embodiments , the non - transitory computer - readable While certain exemplary embodiments have been 
medium includes a tangible medium such as a portable described and shown in the accompanying drawings , it is to 
computer diskette , a hard disk , a random access memory be understood that such embodiments are merely illustrative ( RAM ) , a read - only memory ( ROM ) , an erasable program- 10 of , and not restrictive on , the broader invention , and that this mable read - only memory ( EPROM or Flash memory ) , a invention not be limited to the specific constructions and compact disc read - only memory ( CD - ROM ) , and / or some 
other tangible optical and / or magnetic storage device . In arrangements shown and described , since various other 
other embodiments of the present invention , however , the changes , combinations , omissions , modifications and sub 
computer - readable medium may be transitory , such as a 15 stitutions , in addition to those set forth in the above para 
propagation signal including computer - executable program graphs , are possible . Those skilled in the art will appreciate 
code portions embodied therein . that various adaptations and modifications of the just 

It will also be understood that one or more computer described embodiments can be configured without departing 
executable program code portions for carrying out the from the scope and spirit of the invention . Therefore , it is to 
specialized operations of the present invention may be 20 be understood that , within the scope of the appended claims , 
required on the specialized computer including object - ori- the invention may be practiced other than as specifically 
ented , scripted , and / or unscripted programming languages , described herein . 
such as , for example , Java , Perl , Smalltalk , C ++ , SAS , SQL , 
Python , Objective C , and / or the like . In some embodiments , What is claimed is : 
the one or more computer - executable program code portions 25 1. A system for optimizing data requests in an electronic 
for carrying out operations of embodiments of the present data storage environment , the system comprising : 
invention are written in conventional procedural program- one or more processor components ; 
ming languages , such as the " C " programming languages one or more memory components operatively coupled to 
and / or similar programming languages . The computer pro the one or more processor components ; 
gram code may alternatively or additionally be written in 30 computer - readable instructions stored on the one or more 
one or more multi - paradigm programming languages , such memory components and configured to cause the one or 
as , for example , F # . more processor components to : 

It will further be understood that some embodiments of receive one or more data requests , wherein a data 
the present invention are described herein with reference to request is a request to perform an operation on data 
flowchart illustrations and / or block diagrams of systems , 35 stored in a data storage environment ; 
methods , and / or computer program products . It will be capture one or more data request performance param 
understood that each block included in the flowchart illus eters associated with the one or more data requests ; 
trations and / or block diagrams , and combinations of blocks capture one or more data request parameters associated 
included in the flowchart illustrations and / or block dia with the one or more data requests ; 
grams , may be implemented by one or more computer- 40 store the one or more captured data request perfor 
executable program code portions . These one or more com mance parameters and one or more data request 
puter - executable program code portions may be provided to parameters in a data table ; 
a processor of a special purpose computer in order to identify at least one of the one or more data requests 
produce a particular machine , such that the one or more that is performing below an optimal performance ; 
computer - executable program code portions , which execute 45 and 
via the processor of the computer and / or other program apply a tuning algorithm to the one or more identified 
mable data processing apparatus , create mechanisms for data requests , wherein the tuning algorithm com 
implementing the steps and / or functions represented by the prises at least one of adding one or more indices to 
flowchart ( s ) and / or block diagram block ( s ) . the electronic data storage environment , restructur 

It will also be understood that the one or more computer- 50 ing one or more data requests , or creating a new data 
executable program code portions may be stored in a tran storage environment parameter set , 
sitory or non - transitory computer - readable medium ( e.g. , a wherein identifying at least one data request that is 
memory , and the like ) that can direct a computer and / or performing below an optimal performance com 
other programmable data processing apparatus to function in prises : 
a particular manner , such that the computer - executable pro- 55 implementing natural language processing on the 
gram code portions stored in the computer - readable medium one or more data requests ; 
produce an article of manufacture , including instruction identifying , using a machine learning algorithm , a 
mechanisms which implement the steps and / or functions second data request wherein the second data 
specified in the flowchart ( s ) and / or block diagram block ( s ) . request comprises one or more alternative data 
The one or more computer - executable program code 60 requests ; 

portions may also be loaded onto a computer and / or other performing one or more simulations on the second 
programmable data processing apparatus to cause a series of data request ; 
operational steps to be performed on the computer and / or capturing the one or more data request performance 
other programmable apparatus . In some embodiments , this parameters associated with the second data 
produces a computer - implemented process such that the one 65 request ; 
or more computer - executable program code portions which capturing the one or more data request parameters 
execute on the computer and / or other programmable appa associated with the second data request ; 
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comparing the data request parameters of the at least identifying each of the one or more data requests 
one data request to the data request parameters of having similar data request parameters to the second 
the second data request ; and data request and sub - optimal performance to the 

comparing the one or more data request performance second data request . 
parameters associated with the at least one data 5 6. The computer program product of claim 5 , wherein 
request to the second data request performance capturing one or more data request parameters associated parameters associated with second data request with the one or more data requests comprises capturing at 

identifying each of the one or more data requests least one of an operator , a predicate , or a literal associated having similar data request parameters to the with the one or more data requests . second data request and sub - optimal performance 10 
to the second data request . 7. The computer program product of claim 5 , wherein 

capturing one or more data request performance parameters 2. The system of claim 1 , wherein capturing one or more 
data request parameters associated with the one or more data comprises capturing a total elapses runtime associated with 

the one or more data requests . requests comprises capturing at least one of an operator , a 
predicate , or a literal associated with the one or more data 15 8. The computer program product of claim 5 , wherein the 
requests . computer program product is further configured to generate 

3. The system of claim 1 , wherein capturing one or more a report and display the report on a user display . 
data request performance parameters comprises capturing a 9. A computer implemented method for optimizing data 
total elapses runtime associated with the one or more data requests in an electronic data storage environment compris 
requests . 20 ing : 

4. The system of claim 1 , wherein the system is further receiving one or more data requests , wherein a data 
configured to generate a report and display the report on a request is a request to perform an operation on data 
user display . stored in a data storage environment ; 

5. A computer program product for optimizing data capturing one or more data request performance param 
requests in an electronic data storage environment , the 25 eters associated with the one or more data requests ; 
computer program product comprising at least one non- capturing one or more data request parameters associated 
transitory computer readable medium comprising computer with the one or more data requests ; 
readable instructions , the instructions comprising instruc- storing the one or more captured data request performance 
tions to : parameters and one or more data request parameters in 

receive one or more data requests , wherein a data request 30 a data table ; 
is a request to perform an operation on data stored in a identifying at least one of the one or more data requests 
data storage environment ; that is performing below an optimal performance ; and 

capture one or more data request performance parameters applying a tuning algorithm to the one or more identified 
associated with the one or more data requests ; data requests , wherein the tuning algorithm comprises 

capture one or more data request parameters associated 35 at least one of adding one or more indices to the 
with the one or more data requests ; electronic data storage environment , restructuring one 

store the one or more captured data request performance or more data requests , or creating a new data storage 
parameters and one or more data request parameters in environment parameter set , 
a data table ; wherein identifying at least one data request that is 

identify at least one of the one or more data requests that 40 performing below an optimal performance comprises : 
is performing below an optimal performance ; and implementing natural language processing on the one 

apply a tuning algorithm to the one or more identified data or more data requests ; 
requests , wherein the tuning algorithm comprises at identifying , using a machine learning algorithm , a 
least one of adding one or more indices to the electronic second data request wherein the second data request 
data storage environment , restructuring one or more 45 comprises one or more alternative data requests ; 
data requests , or creating a new data storage environ- performing one or more simulations on the second data 
ment parameter set , request ; 

wherein identifying at least one data request that is capturing the one or more data request performance 
performing below an optimal performance comprises : parameters associated with the second data request ; 
implementing natural language processing on the one 50 capturing the one or more data request parameters 

or more data requests ; associated with the second data request ; 
identifying , using a machine learning algorithm , a comparing the data request parameters of the at least 

second data request wherein the second data request one data request to the data request parameters of the 
comprises one or more alternative data requests ; second data request ; and 

performing one or more simulations on the second data 55 comparing the one or more data request performance 
request ; parameters associated with the at least one data 

capturing the one or more data request performance request to the second data request performance 
parameters associated with the second data request ; parameters associated with second data request ; and 

capturing the one or more data request parameters identifying each of the one or more data requests 
associated with the second data request ; having similar data request parameters to the second 

comparing the data request parameters of the at least data request and sub - optimal performance to the 
one data request to the data request parameters of the second data request . 
second data request ; and 10. The computer - implemented method of claim 9 , 

comparing the one or more data request performance wherein capturing one or more data request parameters 
parameters associated with the at least one data 65 associated with the one or more data requests comprises 
request to the second data request performance capturing at least one of an operator , a predicate , or a literal 
parameters associated with second data request associated with the one or more data requests . 

60 
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11. The computer - implemented method of claim 9 , 

wherein capturing one or more data request performance 
parameters comprises capturing a total elapses runtime 
associated with the one or more data requests . 
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